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Abstract of the Disclosure 
A drive assembly having a drive shaft rotatably carried In a 
support for rotation about an axis thereof. An output sprocket is 
carried on a first carrier of the drive assembly to be driven 
from the drive shaft by means of a gear assembly including a 
plurality of sun gears and planetary gears. The second of the 
planetary gears is rotatably mounted to the carrier. The first sun 
gear is locked against rotation relative to the drive shaft. The 
locking structure includes a carrier for carrying one set of the 
planetary gears and having locking structure cooperating with 
complementary locking structure on the second aun gear. 
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It has heretofore been conventional to provide a 
drive gear assembly including a plurality of sun gears and 
planetary gears in the final drive of a vehicle, such as 
a tractor, wherein an input drive shaft driven by the 
5 vehicle engine is connected to an output sprocket for 

driving the track of the vehicle. It has been conventional 
to mount the sun gears of the gear assembly on the drive 
shaft. Such arrangement has heretofore presented problems 
in the wear of a second of the sun gears because of 

10 twisting thereof relative to the outer housing of the 
drive assembly catrrying the driven sprocket. Such 
twisting occurs commonly as the result of loads applied 
thereto by the track and has presented a particularly vex- 
atious problem in such tractor vehicles. 

15 According to the present invention, a drive 

assembly comprises a drive shaft rotatably carried in a 
support for rotation about an axis, an output sprocket 
carried by a first carrier rotatably carried coaxially with 
the shaft, and a gear assembly for driving the carrier from 

20 the shaft, the gear assembly comprising a first sun gear 

rotatable with the shaft about the axis, a second carrier, 
a plurality of first planetary gears on said second carrier 
'driven by the first sun gear, an outer ring gear fixed 
coaxially with the shaft and meshing with the first planetary 

25 gears, a second sun gear, a plurality of second planetary 
gears rotatably mounted on the first carrier and meshing 
with the outer ring gear and the second sun gear, and 
mounting means for rotatably mounting the second sun gear 
on the first carrier and coaxially with the shaft. 
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The second sun gear may be retained against 
axial displacement relative to the retainer by suitable 
shoulder means on the second sun gear and retainer, 
respectively. Preferably at least one of the shoulder 
means comprises a removable locking ring. 

The second sun gear may be retained against 
rotation relative to the first planetary gear assembly 
by means of an extension of the 
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carrier for the first planetary gear assembly having meshed association 
with the second sun gear. This portion of the planetary gear carrier 
may be retained against axial displacement relative to the second sun 
gear by suitable cooperating shoulder means on the carrier and second 
sun gear, and may also Include a removable locking ring. 

A relatively loose connection may be provided between the 
second planetary gears and the second sun gear, whereas the connection 
between the first planetary gear carrier and the second sun gear la 
relatively rigid. Thus, the first planetary gear carrier tends to 
move with the distorted carrier as a result of the relatively rigid 
connection between the second sun gear and the first planetary gear 
carrier . 

FIGURE 1 is a side elevation of a tractor vehicle having the 
drive assembly; 

FIGURE 2 is a section taken on the line 2-2 in Figure 3; 

FIGURE 3 is a fragmentary diametric section of the drive assem- 
bly embodying the Invention; and 

FIGURE 4 is a fragmentary enlarged diametric section thereof. 
Description of the Preferred Embodlmenta 

In the exemplary embodiment of the invention as disclosed la 
the drawing, a vehicle generally designated 10 illustratively com- 
prises a tractor vehicle having a drive sprocket 11 for driving a 
track 12 which Is further entrained over a pair of gxilde sprockets 
13. The vehicle may be provided with a suitable engine 14 • 

The present Invention is concerned with the final drive 
assembly generally designated 13 for driving the sprocket 11 from a 
drive shaft 16 driven from the engine 14. In the Illustrated em- 
bodiment, the final drive assembly 15 comprises a double reduction 
final drive assembly utilizing a first sun gear 17 secured to the 
drive shaft 16 for rotation therewith, a first planetary gear 
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assembly generally designated 18 in meshed driving 
association with the first sun gear I7, an outer ring 
gear 19 in meshed driven association with the first 
planetary gear assembly 18, a second planetary gear 
assembly 20 In meshed driven association with the outer 
ring gear 19, and a second sun gear 21 in meshed driven 
association with the second planetary gear assembly 20. 
The present invention is concerned with the mounting of 
the second sun gear in the drive assembly to provide an 
improved, low cost, low maintenance assembly. 

More specifically, sprocket 11 is secured by 
means of suitable bolts 22 to a flange 23 of a housing 
carrier generally designated 2^1. The carrier includes an 
"inner portion 25 rotatably Journaled on a hub 26 by 
suitable roller bearings 27 for rotation relative to 
shaft 16 about. the axis 28 of the shaft. 

As best seen in Figure 3, carrier 2k further 
defines an aixlally outer annular end portion 29 across 
which is secured an end plate 30 by means of suitable bolts 
31. The carrier end plate further defines an axial 
opening 32 across which is secured a removable cover 33 by 
means of suitable screws 3^* . 

A retainer. 35 is removably secured to cover 33^ 
with a coaxial annular seal 65 therebetween, by suitable 
screws 36 for rotatably supporting the second sun gear 21, 
as best seen In Figure k of the drawing. More specifically, 
as shown therein, the hub 37 of second sun gear 21 is pro- 
vided with in-turned flange 38 slldably engaging an out- 
turned flange 39 on the retainer 35. An L-sectlon slide 
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ring ^0 Is secured to the second sun gear hub 37 by 
a suitable removable locking ring ^1 and pin 42 for 
cooperating with flanges 38 and 39 In providing rotatable 
axlally fixed mounting of the second sun gear to the 
retainer 35 and thusly to the carrier 24. As shown in 
Figure 4, the second sun gear is thusly cantilevered 
from the retainer portion 35 of carrier 24 to extend co- 
axlally rotatably 
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about the Inner end 43 of the drive shaft 16. As further shown In 
Figure 4, the retainer 35 is spaced coaxially outwardly of the drive 
shaft end 43. 

Referring now more specifically to Figure 3. the first plane- 
tary gear assembly 18 includes 3 planetary gears 44 spaced 120* apart 
about the axis 28 of shaft 16 on a suitable carrier 45. The individual 
first planetary gears 44 are rotatably mounted to the carrier 45 by 
suitable roller bearings 46 and each of the gears is provided with 
teeth 47 meshing with the inner teeth 48 of outer ring gear 19- 

As further shown in Figures 3 and 4, carrier 45 includes a flange 
portion 49 having a spline portion 50 splined to a corresponding spline 
portion 51 of the second sua gear 21 and retained against axial dis- 
placement therewith by a suitable removable locking ring 52, The 
spline connection between portions 50 and 51 is relatively rigid and, 
thus, the first planetary gear assembly 18 tends to move with the 
housing carrier 24 as a result of the relatively rigid connection of 
the second sun gear to the carrier 24, as discussed above. 

As further shown in Figure 3, a second hub 53 is mounted to 
first hub 26 by suitable pin means 54, a locking ring 55, and screws 
56. Hub 53 includes an outer spline portion 57 splined to a corres- 
ponding inner spline portion 58 of outer ring gear 19, with the spline 
portion 57 being retained against axial diaplacemant relative to the 
outer ring 19 by suitable locking ring 59. 

The arrangement of the second planetary gear assembly 20 and 
second sun gear 21 within the housing carrier 24 is schematically 
illustrated in Figure 2. Thus, as shown therein, the second planetary 
gear assembly 20 includes three planetary gears 60 rotatably carried 
by suitable roller bearings 61 on carrier end plate 30 by means of a 
third carrier 62 secured to the end plate by a retainer 63 and bolts 64. 
As schematically shown in Figure 2, the second planetary gears 60 may 
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be spaced 120- apart in meshed association inwardly with the second 
9un gear 21 and outwardly with the outer ring gear 19 coaxially of 
the shaft 16 within the housing carrier 24 in a manner generally 
Similar to the relationship of the first planetary gears 44 to the 
first sua gear 17, outer ring gear 19, and carrier 24. 

Thus, in the drive assembly 15. the first planetary gears 44 
effectively move with second sun gear 21 so as to have movement rela- 
tive to first sun gear 17 as a result of twisting of the carrier 24 
as by the loads on track sprocket 11. The second planetary gears 60 
nay have movement relative to the second sun gear. -The outer ring 
gear may have movement relative to each of the other gears of the 
drive assembly. Thus, the second sun gear is effectively rotatable 
with the shaft 16 while yet having movement relative to the shaft 16 
80 as to prevent the problems arising in the prior art structures 
wherein the second sun gear was mounted to the drive shaft. Re- 
sultlngly, the drive assembly of the present invention provides a 
long, trouble-free life affording a substantial improvement in the 
vehicle drive assembly art in an extremely simple and economical 
manner. 

In summary, the drive assembly 15 is driven from a suitable 
drive shaft 16 rotatably carried for rotation about its axis 28 in a 
hub support 26. The output sprocket 11 is carried by a first 
carrier 24 which is rotatably carried coaxially with the drive 
shaft. The gear assembly 15 Includes a first sun gear 17 rotatable 
with the shaft about the axis 28. a second carrier 45. a plurality 
of first planetary gears 44 rotatably carried by the second carrier 
and driven by the first sun gear 17. an outer ring gear 19 fixed 
coaxially with the shaft 16 and aeahing with the first planetary gears 

a second sun gear 21. a plurality of second planetary gears 60 
rotatably mounted to the carrier 24 and meshed with the outer ring 
gear 19 and the second sun gear 21, and means for rotatably mounting 
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the second sua gear 21 to the carrier 24 coaxlally of the shaft end 
43. The resultant Isolation of twisting stresses developed by 
operation of the vehicle track provides a substantially improved, 
maintenance-free long life of the drive assembly. 
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PR0piS°5S^S^w?fpnp^^^ff IN WHICH AN EXCLUSIVE 
POLLOWsf PRIVILEGE IS CLAIMED IS CLAIMED ARE DEFINED AS 

1. In a drive assembly having a drive shaft 
rotatably carried In a support for rotation about an axis, 
an output sprocket carried by a first carrier rotatably 
carried coaxlally of said shaft, and a gear assembly for 
driving the carrier from the shaft including a first sun 
gear rotatable with said shaft about said axis, a second 
carrier, a plurality of first planetary gears on said second 
carrier driven by said sun gear, an outer ring fixedly dis- 
posed coaxlally of said shaft In meshed association with 
said first planetary gears, a second sun gear, and a . ' 
plurality of second planetary gears rotatably mounted to 
said first carrier and meshed with said outer ring gear and 
second sun gear, the Improvement comprising mounting means 
for rotatably mounting the second sun gear to said first 

15 carrier coaxlally of said shaft. 

2. The drive assembly of Claim 1 wherein said 
first carrier Includes a removable cover plate spaced 
axially from an end of said shaft, said second sun gear 
being rotatably carried by said cover plate. 

3. The drive assembly of Claim 1 wherein said 
second sun gear extends longitudinally substantially between 
said first sun gear and said mounting means. 

The drive assembly of Claim 1 further including 
means for preventing rotational movement of said first sun 
25 gear relative to said shaft. 

5. The drive assembly of Claim 1 further including 
spline means for preventing rotational movement of said first 
sun gear relative to said shaft. 
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6. The drive assembly of Claim 1 further Including seal means 
for sealing said second sun gear to said first carrier. 

7. The drive assembly of Claim 1 wherein said second sun gear 
is can tile ve red from said carrier. 

8. The drive assembly of Claim 1 wherein said first carrier 
includes a removable cover plate spaced axlally from an end of said 
shaft, and a retainer removably secured to said cover plate, said 
second sun gear being rotatably carried by said retainer. 

9. The drive assembly of Claim 1 further including cooperating 
means on said second sun gear, said first carrier and said second 
carrier for preventing axial displacement of said second sun gear. 

10. The drive assembly of Claim 1 further including coopera- 
ting means on said second sun gear, said first carrier and said 
second carrier for preventing axial displacement of said second sun 
gear, said first carrier including a removable cover plate spaced 
axlally from an end of said shaft and a retainer removably secured 
to said cover plate, said second sun gear being rotatably carried 

by said retainer. 

11. The drive assembly of Claim 10 wherein said cooperating 
means includes removable locking means carried by said second sun 
gear. 

SMART 8r BIOOAS 
OTTAWA, CANADA 

PATEWT AGENTS 



9 




